Cortisol secretion induced by substance P from bovine adrenocortical cells and its inhibition by calmodulin inhibitors.
When primary cultured bovine adrenocortical cells were treated with substance P (SP) at concentrations higher than 10 pM, cortisol output increased in a dose-dependent fashion. Although other neurokinins, such as neurokinin A (NKA) and neurokinin B (NKB), were also effective in secreting cortisol, SP was the most potent among the tested neurokinins, the potency order being SP greater than NKA much greater than NKB. This suggests that the NK-1 type receptor on adrenocortical cells may be the site of action of SP on cortisol secretion. The maximal response in SP-induced cortisol secretion was comparable to that elicited by adrenocorticotropic hormone (ACTH). SP-induced cortisol secretion was dependent upon extracellular Ca2+ concentrations, and 45Ca2+ uptake into adrenocortical cells treated with SP was long-lasting. While, in the case of ACTH, 45Ca2+ uptake proceeded transiently, the increase in intracellular cAMP content was much greater compared with that of SP. Although KT-5720, an inhibitor of protein kinase A, inhibited potently ACTH-induced cortisol secretion, SP-induced secretin was not affected by this inhibitor at all. On the other hand, calmodulin inhibitors, such as calmidazolium, trifluoperazine and N-(6-aminohexyl)-5-chloro-1-naphthalenesulfonamide, were not more effective in inhibiting SP-induced cortisol secretion than secretion induced by ACTH. The present study indicates that SP may be one of the physiological stimulants of cortisol secretion and that an increase in intracellular Ca2+ concentration and the subsequent activation of calmodulin may precede SP-induced cortisol secretion.